INTRODUCTION
============

Leprosy is an infectious disease caused by *Mycobacterium leprae*, also known as Hansen\'s bacilli (HB)^[@r01],[@r02]^, an alcohol-acid resistant bacilli, first described by Amauer Hansen in 1873^[@r02]^. Brazil has the world\'s second highest number of cases, just below India.^[@r01]-[@r05]^

Hansen\'s bacilli have high infectivity rates but low pathogenicity.^[@r05]^ Over 95% of people are naturally resistant to the disease^[@r04]^. Although HB may be encountered in wild animals, it is generally accepted that men are responsible for transmission.^[@r03]^ Inhaled respiratory droplets are accepted as the source of infection, although eroded skin can be a point of entry for the bacilli^[@r03]^. Genetic and environmental features are essential for the disease\'s development.^[@r06]^ Differences in immune responses lead to variable clinical forms and account for reactional states.^[@r03],[@r05]^ Depending on T-cell activity towards the bacilli, the defense may be effective or allow the dissemination of the microorganism.

In 1991, the World Health Organization (WHO) launched a world campaign to eliminate the public health problem of leprosy by the year 2000. Elimination means prevalence of less than 1 case/10,000 inhabitants.^[@r07]^ Nevertheless, by 2000, 24 countries had not achieved this goal, including Brazil. Although elimination targets were not met, Brazil nonetheless saw a significant decrease in prevalence rates, down from 16.4 cases/10,000 inhabitants in 1985 to 1.5 cases/10,000 inhabitants in 2005.^[@r05]^

Cases are not distributed homogeneously across Brazil. The north and northeast of the country have the highest prevalence and incidence rates, while southern states have already achieved eradication levels.^[@r08]^

This study aimed to establish the clinical and epidemiological profile of leprosy patients at a university hospital in Curitiba, southern Brazil - Hospital de Clínicas of the Federal University of Paraná, a referral center for complicated cases. As Brazil is one of the last endemic countries for leprosy, the present study may help to understand how control measures operate shall improve around the globe.

MATERIALS AND METHODS
=====================

This is a descriptive, retrospective, cross-sectional study based on data collected from patient files analyzed at the Hospital de Clínicas of the Federal University of Paraná between January 2005 and January 2010. It was approved by the Ethical and Research Committee.

The study applied the following inclusion criteria: patients treated and/or accompanied at the leprosy clinic of the hospital\'s dermatology department between January 2005 and January 2010, and/or examined at other clinics and notified to the hospital\'s epidemiology service. It also included patients who had previously been treated and referred because of reactions or diagnostic doubts. The study excluded patients whose diagnose was not confirmed or ruled out during follow-up, in addition to those who initiated treatment before January 2005 or had not finished by January 2010.

The following clinical and epidemiological data were collected: age, profession, educational level, initial and final bacilloscopic index, glucose-6-phosphatedehydrogenase deficiency screening, clinical form of the disease, treatment type and duration, delay in diagnosis, leprosy reactions, complications, sequelae, initial and final functional evaluation and comorbidities. Furthermore, a statistician performed basic statistical analyses of mean and median ages, and the frequency of the most important clinical characteristics.

Some of our data were also compared with data from the Notifiable Diseases Information Center at the Brazilian Ministry of Health (SINAN) \[Available at: <http://dtr2004.saude.gov.br/sinanweb/tabnet/tabnet?sinannet/hanseniase/bases/Hansbrnet.def>\]

RESULTS
=======

Eighty-one patients were examined in Dermatology\'s Leprosy outpatient clinic during the period. Sixty-four were eligible for this study. Among these cases, the mean age was 47.51 years. Fifteen patients were younger than 20 (7.81%), twenty (31.25%) were aged 20-40, twenty-three (35.94%) were aged 41-60, while sixteen patients (25%) were aged over 60 ([Graph 1](#f01){ref-type="fig"}). According to SINAN, during this period, a total of 9.169 cases were reported across the state, involving mostly people aged over 15.

![Age range of patients, showing that the disease is more prevalent during their working years](abd-90-05-0654-g01){#f01}

Men accounted for 64.06% of cases while women represented 35.94%.

We noted the occupations of sixty-one individuals out of sixty-four. Patients were mainly retired (14%), followed by housewives (12.5%), students (7.81%) and rural workers (6.35%). The time from the beginning of the symptoms until diagnosis (not treatment) represented the delay in diagnosis. The mean delay was 24.57 months. Most patients were diagnosed in the first year of disease, though some patients had had it for over three years, increasing the mean delay rate ([Graph 2](#f02){ref-type="fig"}).
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Multibacillary forms were more common. Lepromatous leprosy accounted for 35.93% of the cases followed by borderline forms (34.39%) ([Graph 3](#f03){ref-type="fig"}). This data agree with the SINAN state database, which showed that lepromatous leprosy accounted for most cases (34%), followed by the borderline form (22.63%).

![Disease Forms. Disease Forms showing that multibacillary forms were more common](abd-90-05-0654-g03){#f03}

Neural thickening was detected in 57.81% of patients during clinical examination. The ulnar nerve was the most commonly affected (51.56% of the cases), followed by the tibial, fibular (peroneal) and great auricular nerves, with 6.25% each ([Graph 4](#f04){ref-type="fig"}).
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Most of the patients were treated for multibacillary forms: lepromatous or borderline varieties. The most commom side effect was hemolysis due to dapsone intake, which was observed even in patients who did not have glucose-6-phosphate dehydrogenase deficiency. Concomitant infections, such as herpes zoster, tuberculosis and pneumonia, were also detected. Nasal miiasis was found in one patient, who required hospitalization for adequate treatment. Neurological complications included stroke in one patient and psicosis in another, due to corticosteroid usage to treat leprosy reactions.

Many patients developed leprosy reactions during treatment and follow-up (48.44% of cases). Neuritis was the most common reaction (34.38%), either with or without other reactions, followed by type 2 (31.25%) and type 1 (26.56%) reactions ([Graph 5](#f05){ref-type="fig"}).

![Leprosy reactions. Leprosy reactions including neuritis, either isolated or associated with other disease forms](abd-90-05-0654-g05){#f05}

Functional evaluation is a tool for screening disabilities, performed upon diagnosis and after treatment. Initial functional evaluation was possible in 70% of patients, 55.55% of whom presented some degree of disability (functional evaluation grades 1 or 2) at the diagnosis ([Graph 6](#f06){ref-type="fig"}). These data contrast with data from the SINAN database, which showed that the majority of patients had no disabilities at the diagnosis (54%), while 38% had functional evaluation grades 1 and 2.

![Functional Evaluation. Functional evaluation showing that patients still arrive at hospitals with disabilities](abd-90-05-0654-g06){#f06}

Comorbidities were also evaluated. The most frequent condition was hypertension (25% of cases).

DISCUSSION
==========

According to the SINAN notification system, 9.169 leprosy cases were notified and confirmed in the state between 2005 and 2010. Eighty-one cases were evaluated at this service, representing 0.8% of all cases across the state.

The mean age of patents was 47.51 and most were aged 41-60. These data are in line with another study from Santa Catarina, a neighbor state in southern Brazil.^[@r09]^ Nevertheless, studies from other Brazilian states have found greater prevalence in younger patients.^[@r10],[@r11],[@r12]^

Further, this study also uncovered a higher prevalence in men, in accordance with the state\'s medical literature and data from the same period.^[@r04],[@r10],[@r12],[@r13]^ The proportion between males and females was 1.8:1.

Delay in diagnosis is a major problem in Brazil and other endemic countries. The definition of delay also varies across studies. Here, delay denotes the time from the beggining of symptoms until diagnosis, while other studies consider it to end only when treatment begins.^[@r14]^ In this study, the mean delay was 24.57 months, just over 2 years. Most patients were diagnosed during the first year of the disease (62.3%); nevertheless, some patients took up to 12 years to be diagnosed, which ultimately increased the mean delay. There was no difference in delay among the clinical forms of the disease. Similar results were obtained by Deps et al.^[@r14]^. Studying the metropolitan area of Vitoria, in southwestern Brazil, they noted a mean diagnosis delay of 25.25 months. They also found this delay to be greater in multibacillary patients. Some authors suggest that a delay longer than 6 months might be hazardhous to both the patient and the economy. Delay in diagnosis may lead to greater neural damage and deformities. In Brazil and other developing countries, access to public health services can be difficult. Leprosy patients can wait more than a year to receive specialized evaluation, thus impairing prognosis. In addition, physicians may face difficulties in making the diagnosis at a primary care institution. Lastoria et al.^[@r02]^ found that delays in diagnosis were due to the difficulties patients had in reaching health centers, as well as the fact that most were examined at two services (at least) before leprosy was diagnosed.^[@r02]^

Most patients in our study were multibacillary: 35.93% presented with the lepromatous form, while 34.39% had the borderline variety, representing 70.32% of the cases. These data agree with state data from the same period. Other Brazilian studies have shown discrepant results. Lima et al.^[@r10]^ found the tuberculoid form to be the most prevalent in Federal District between 2000 and 2005. This clinical form prevails in endemic areas and its expansion seems to correlate with the disease\'s expansion. Nonetheless, in a study conducted in Santa Catarina between 1999 and 2003, Melo et al.^[@r09]^ observed a low prevalence of the tuberculoid form (about 5.5% of cases). Some authors also found that multibacillary forms prevailed in their areas.^[@r13]^ In Prudentópolis, another city in the state of Paraná, 63% of the new cases were multibacillary, with most cases involving lepromatous patients^[@r04]^. Their data were similar to those in this study, representing a further sample from the same state. Furthermore, after studying cases from a leprosy referral center in Maranhão (northeastern Brazil), Corrêa *et al*.^[@r13]^ uncovered a higher prevalence of multibacillary forms, the most commonly detected of which was the lepromatous variety, thus agreeing with the present study, also conducted at a referral center.

The lepromatous form is particularly common in elderly and middle-aged patients. The deficit caused by immune senescence may be related to the increased prevalence of these forms at older ages. The presence of older patients in the sample may also reflect their prevalence in this study.

Thickening of nerve trunks on physical examination was detected in most patients, notably the ulnar nerve (over 50%). Changes in the greater auricular, tibial and fibular nerves were also detected in a lower percentage of patients, as observed in a previous Brazilian study^[@r15]^. Inspection of these nerve trunks should be emphasized at the initial physical examination of leprosy patients, due to the high rates of disease.

Leprosy reactions affected 48.44% of patients out of the full sample. Reaction rates vary greatly according to different studies worldwide.^[@r16]^ Type 1 reactions occur in approximately 20-30% of leprosy patients, while type 2 reactions show a wide geographic variation and appear mostly in multibacillary cases, affecting 20-37% of patients. In our study, neuritis was the most commonly detected reaction, afflicting over 34% of patients with or without type 1 or type 2 reactions. In our study, type 2 reaction was observed in 31.25% of patients, characterized by the appearance of Erythema Nodosum Leprosum, orchitis, hand and foot reaction, fever, lymphadenopathy, ocular manifestations, amongst other symptoms. Meanwhile, type 1 reaction was rarer, affecting 28.13% of the sample. In a previous study conducted at this center, only 8.6% of patients presented leprosy reactions, with a predominance of type 1 reaction.^[@r17]^ The low number of patients with reactions during the period may be attributable to the fact that the service was not a referral center for leprosy treatment in the state at the time, and that patients were systematically referred to other clinics for treatment.

According to the Brazilian Ministry of Health, disabilities in leprosy are classified into grades 0-2: grade 0 signifies no disability in the eyes, hands or feet; level 1 denotes a decrease or loss of sensitivity in the eyes, hands and feet; grade 2 means disability and deformity.^[@r18]^ Patients are classified according to the worst criteria. In this study, the first functional evaluation was performed in 70% of patients. Most of the individuals studied had some degree of disability at diagnosis: 55.55% carried grade 1 and 2 disabilities, while 44.45% had no detectable disabilities. Most patients presented with grade 1 disabilities (33%). These data contrast with data on the state from the same period, which showed that 54% patients had no disabilities at the diagnosis, while 38% carried some degree of functional impairment. The cases that reached the hospital may have been more aggressive and have entailed more disabilities. In another study, drawing on a sample of 79 patients, Gommes et al.^[@r19]^ detected that 38% had grade 2 disabilities and 26.6% were classed as grades 0 and 1, respectively. The authors claim that disability degree is related to the presence of ulceration, which can cause serious damage to patients\' health.

In their study, Gommes et al.^[@r19]^ found that hypertension was the most prevalent comorbidity, with diabetes mellitus ranked second, followed by other cardiovascular diseases. They reported a higher prevalence of hypertension.^[@r19]^ It is a common condition among the population, with studies showing prevalence rates of around 20%, which is coincident with the results of this study.^[@r20]^ Prevalence is probably related to the age at which the population is studied, rather than being a direct effect of the disease.

CONCLUSION
==========

In the population studied, multibacillary forms prevailed and the rates of leprosy reactions were high. There was a mean delay in diagnosis of more than two years and disability rates were significant, with over 50% of the patients presenting with some degree of disability at the diagnosis.

Leprosy is a complex disease and still represents a major public health problem in Brazil, affecting many subjects in their working years, leading to disabilities. The epidemiological characteristics of leprosy in the referral centers may help to identify the population at risk of sequelae and leprosy reactions, which will enhance understanding of the disease and help to improve its management.
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